To determine the impact of a geriatrics home visit program for third-year medical students on attitudes, skills, and knowledge.
Despite this, medical schools struggle to implement geriatrics training in an already overloaded curriculum. The American Geriatrics Society has called for major revision of the educational approaches to geriatrics, 2 and the Association of American Medical Colleges (AAMC) and Hartford Foundation recently published a set of minimum geriatric competencies for graduating medical students.
3
Home visits with geriatric patients improve attitudes towards caring for the elderly, 4, 5 and medical educators recommend home visits to develop well-rounded physicians. 6 Geriatric home visits can enhance geriatric and palliative care curricular content. 5, 7 Similarly, narrative writing, where the learner reflects on the care provided or upon a critical incident, promotes reflection and may enhance professionalism. [7] [8] [9] At the Uniformed Services University, we developed a novel geriatrics home visit (GHV) program characterized by studentdriven patient selection, goal setting, independent study, and a structured reflective writing experience. The purposes of the GHV program were to introduce skills for geriatric assessment, improve attitudes towards geriatric patients, and improve knowledge of geriatrics. This prospective, controlled study was designed as a pilot to gauge the feasibility and effectiveness of this program before implementation as a required exercise during our third-year internal medicine clerkship.
METHODS
The Institutional Review Boards at the Uniformed Services University and at the four participating teaching hospitals approved this study. Participating medical students provided written informed consent.
Logistics of GHV Program. The third-year internal medicine clerkship at the Uniformed Services University consists of one 6-week ambulatory block and one 6-week inpatient block. Each block is performed at one of eight widely geographically separated sites across the continental United States and Hawaii. The GHV program occurred during one of these two blocks and was designed as an intentional process developed by each student based on a staged guideline. The program was student-driven and required a high level of student independence.
First, students identified a patient from their clinical experience, prepared goals for the home visit, and wrote the first section of their paper about these goals. Next, students completed selfdirected internet and CDROM-based educational modules, including a required general geriatrics module and their choice of at least one module specific to their patient's situation and the student's goals for the visit. Modules supplied to the students were chosen by a group of educators and geriatricians based partially on guidance from the AAMC and Hartford Foundation recommendations 3 and included the required overview, caregiver stress evaluation, dementia, depression, functional assessment, mobility/gait/falls, palliative care, polypharmacy, and urinary incontinence. Modules were either locally developed or augmented by freely available online resources. Students arranged meeting times with patients and went alone to visit their patient-either in the patient's home, assisted living facility, or skilled nursing facility. After this, each student completed their paper, which replaced one of the required clerkship papers. Students integrated discussion of the experience into the usual teaching activities of the clerkship (teaching rounds, ward rounds, and ambulatory clinic discussions) such that there was no increased use of faculty time or resources. Teaching attendings gave feedback to the students about the papers.
Research Project Design. Students at two of our sites volunteered to participate in the GHV program (intervention group), and students at two other sites volunteered for the control group. Allocation to control and intervention group by site avoided cross-contamination occurring during discussion of the home visit experience. Both intervention and control group students took a 25-question multiple choice pretest within 5 days of starting the rotation and a different 25-question posttest during the last week of the rotation, designed to measure knowledge and attitudes towards geriatrics patients and home visits. Only intervention group students performed the home visit, wrote a paper, and discussed the experience.
The attitudinal portions of the pre-test and post-test were identical, validated questionnaires adapted with permission 4 (see Appendix). Both intervention and control group students were supplied access to the educational materials, although only the intervention students received instruction to complete at least two modules. Students self-reported the time spent accessing the supplied materials via a question on the post-test.
Data Analysis. A prior study utilizing the attitudinal changes portion of the pre/post test 4 guided sample size determination.
In the same manner as the prior publication, 4 Likert-scale responses within each domain (Appendix) were summed to a single score and standardized to a 100-point scale. Question 1 of the fourth domain was reformatted to establish betweenquestion consistency in the direction of attitudinal change. Mann-Whitney U test was used to compare changes in attitudinal and knowledge domain scores between intervention and control groups. We qualitatively analyzed the students' home visit papers, using the constant comparative method 10, 11 to identify themes in the following manner: Two authors (JLH and GD) independently read the first three papers, identified themes, conferred, and reached agreement. Subsequently, JLH coded the remaining papers, and GD independently coded one-third to ensure continued agreement. Disagreements were rare and resolved by consensus. A third author (JH) entered the data in HyperResearch version 2.8 software, 12 reviewed and agreed with all coding decisions. Finally, two authors (RR and JH) independently counted the geriatrics assessments described in each paper. They agreed 91% of the time as to whether a particular assessment was performed. Disagreements were adjudicated by a third author (GD).
RESULTS
Twenty-seven students volunteered for the intervention group; nine did not complete the home visit. One student did not complete the pre-test or post-test, but completed the home visit and wrote a paper. Thus, there were 17 intervention group students with complete data (63%) and one with only a paper available for qualitative analysis. Seventeen students volunteered for the control group; one did not complete the posttest, leaving 16 control group students (94%). Baseline knowledge and attitudinal scores from the questionnaire (Table 1) did not differ between the two groups. Geriatrics knowledge improved similarly in both groups (13.4 vs 15.2% improvement; p=0.46). Student attitudes improved in the intervention group as compared to the control group in three of the four domains (Table 2 ). Compared to the control group, GHV participants reported improved attitudes towards: geriatric patients in general (9.8% vs 0.5%, p=0.04; Cohen's d=0.78); improved home care training (21.7% vs 3.2%, p=0.02; Cohen's d=0.94); and time and reimbursement for home visits (10.1% vs −0.02, p=0.02; Cohen's d=0.89).
Students performed a mean of 7 geriatric assessments in the home (range 4 to 13) (Table 3 ). Control and intervention group students reported similar amounts of time reviewing supplied educational materials (1.7 vs 2.7 h, p=0.16).
Qualitative analysis identified seven themes in three groups, described below.
Theme Group A: Clinical Information about the Patient

& Student Preparation for the Visit
Most students reported their observations about the patient's needs from their time with them in the clinic or hospital, described areas they planned to assess, and then listed and briefly described the geriatric assessment tools they planned to use during the visit. Some students included self-reflection or explicit statements about their goals for their own learning during the visit. For example, "My goals for this visit are to not only fully understand the individual I have chosen for the home visit, but also try to generate a greater global understanding in terms of the geriatric population…I also hope…to uncover any other underlying medical or psychosocial problems that I can refer her to for help [sic]…I will evaluate these [geriatric assessment] issues mostly per the patient's perspective-as opposed to our time[s] on the ward, which are often spent investigating past outpatient visits…I believe that the point of this visit is to spend time outside of what we do on the ward and try to spend a few hours to take in and understand the patient holistically and in the environment in which they spend most of their time."
& Medical Evaluation
Students sometimes recommended that a patient discuss a particular issue with their physician or noted that the student conveyed information about the patient to the physician. Several students included description of medical issues observed in the context of the patient's home life:
"The patient's foot was in good condition. I could not see any improvement in the foot since last I met with him (last week). They kept it [his foot] covered in a sock, and [he] wore sandals…so 'his foot could breathe.' The patient states that he is compliant with a diabetic diet; however, I did have apple pie and ice cream during the visit."
& Use of Specific Geriatric Tools
Students described the tools they used. For example:
"On this visit I first administered the Mini Mental Status Exam to get a baseline idea of her cognitive abilities. She scored a 29/30, which was very impressive for an 88 year old. I also administered the Geriatric Depression Scale long form with a result of 11/30 positive. A score of 10 or more indicates depression with a sensitivity of 84% and a specificity of 95%, so I feel that she likely is depressed, which is consistent with her own perceptions. At this discussion she was more receptive to the possibility of getting help in the form of an antidepressant medication so I advised her to bring this up with her primary care manager on Friday." Getting to know the patient as a person changed students' perspectives. For example, "I think that a priori, I expected to find significant impact of her cancer and her depression on her life. What I saw in clinic was a patient with numerous meds, a poor prognosis vis-à-vis her cancer, and a long list of chronic medical conditions. What I found was a woman in remarkably good health for her age, quite content with her situation despite her daughter's frustrations, and with a few signs of aging that to her were more minor frustrations than I might have expected in the clinic." Students also described the patient's relationship to the health-care system. For example, a student noticed that a patient's husband helped her interact with the health-care system, and he was, "fairly proficient at using e-mail and Internet resources to provide some of her health-care needs. He regularly communicates with her PCM via e-mail and he searches for health information on the Internet…I was impressed by this, and it helped to break a stereotype that patients over the age of 65 are afraid of using or refuse to use electronic means for communication or information gathering."
The students also commented on the patients' reactions to the home visit, especially how much the patients appreciated someone taking an interest in them and taking time for a visit.
& Student Growth and Reflection
Students mentioned differences in their view of a patient at home, as compared to their view of the same patient in the hospital or clinic, and changes in their attitudes toward older people. They discussed changes in their clinical habits, describing skills they gained (including use of specific geriatric assessment tools) and intended to apply in their practice as physicians.
"I think that…we as physicians are determined to find something wrong during the HPI, and to appease us (and perhaps her daughter in this woman's case), they give us what we want-some medical symptoms. Then we can attack these with some other medication or consult and feel good 
DISCUSSION
This geriatrics home visit program was associated with improved medical student attitudes towards caring for the elderly and provided opportunities to practice geriatric assessment skills. Knowledge of geriatrics improved in both intervention and control groups. Even though the intervention group students were required to complete geriatric learning modules and control group students were not, the time students reported spending on the modules did not differ significantly. The lack of difference in knowledge acquisition, which was not the primary outcome for which this study was powered, may reflect small sample sizes, the small number of questions on the tests, or the influence of other educational opportunities during the internal medicine clerkship. While these results are consistent with prior published reports, ours is the first study of a home visit program to use a prospective design with a control group. The University of Rochester reported enhancement of the geriatric curricular content of undergraduate medical education via a three-visit home experience and positive changes in student attitudes towards the chronically ill and homebound. 7 Another study of five medical schools with a home care program found positive affects on medical students' attitudes towards home care. According to the authors, successful programs had a greater number of visits, physician precepting of home visits, and an involved physician-program director. 4 A recent qualitative report found positive effects on empathy and attitudes towards caring for the chronically ill based on interviews with medical students and recent graduates regarding a mandatory geriatric home visit experience. 5 This study has limitations. It is a single institution study. Medical students went alone to visit patients during this project, which may have limited the positive effects, as prior publications have stated that faculty accompaniment was important for a successful program. 4 While our students safely conducted solo home visits, we subsequently required students to conduct home visits in pairs when we implemented this as a clerkship requirement and believe this is most prudent. Medical students in this project were volunteers; mandating a home visit may not result in the same changes in attitude as a voluntary activity. Further, we could not evaluate the accuracy of the geriatric assessments done in the home, although student descriptions suggested appropriate use of the tools. Nine of 27 volunteer students in the intervention arm did not complete the study, and most stated that they were unable to identify an appropriate patient for a home visit. We can only speculate what this means, as the average patient age in the primary care clinics at participating hospitals is over 65 years. Perhaps students felt time pressures with other clerkship responsibilities, or did not understand which patients might benefit from a home visit. However, in the first 6 months after implementation as a mandatory clerkship exercise, every student (approximately 83) has completed the GHV.
CONCLUSIONS
A single geriatrics home visit with reflective writing improved student attitudes towards the elderly, provided an opportunity to practice geriatric assessment skills, and built an understanding of the context of geriatric patients' lives. This home visit program required no additional faculty time or resources. A geriatrics home visit is a feasible, useful clerkship addition.
